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Abstract

Climate is the limiting factor for availability of good quality forage in Rembang 
regency.  Rice straw is then given as an alternative feed for Peranakan Ongole (PO) 
cows.  However, this feed is low in nutrient content and quality has low digestibility 
and low palatability.  Overcoming this problem can be done by designing good 
quality supplements, such as nutrient rich supplement (SKN) that can be mixed with 
concentrate, or can be formulated in a complete feed. Therefore, this experiment 
was conducted to study responses of PO cows to improvement of rice straw based 
diet with supplementation and complete feed.  The experiment was carried out in a 
randomised block design with 16 cows were allocated randomly into 4 groups.  The 
treatments were R1 (rice straw), R2 (R1 + rice bran 2 kg/head/day), R3 (R2 + SKN 
0.4 kg/head/day), and R4 (complete feed).  The data were analysed using analysis of 
variances and differences among treatments were examined with contrast orthogonal 
test.  The results showed that the use of rice bran, SKN and complete feed improved 
quality of rice straw as based diet which subsequently improved nutrient intakes.  
The treatments were significant on dry matter and crude protein digestibilities 
(P<0.05), but did not affect organic matter and energy digestibility, body weight 
gain and feed efficiency.  The highest income over feed cost was obtained by using 
R2.  It is concluded that giving complete feed (R4) produced the best performance 
of PO cows.  SKN can still be used to improve rice straw based diet if the amount is 
increased.
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Introduct�on

Rembang Regency �s the 4th rank for beef cattle product�on �n Central Java 
Prov�nce, populat�ons were 115,220 heads �n 2009 w�th Peranakan Ongole (PO) was 
one of cattle breeds ra�sed by farmers (Government of Rembang Regency, 2011). 
Cattles are used to meet local requ�rement for meat, and exported to other regenc�es 
�n Java Island.  However, cl�mate �s the l�m�t�ng factor for ra�s�ng the cattle and for 
the ava�lab�l�ty of good qual�ty forage; th�s was because: 1. �ts locat�on �n low land 
area �n the north coastal area of Java �sland; 2. hav�ng trop�cal cl�mate (max�mum 
temperature 33 oC and average temperature 23 oC); 3. short per�od of wet season 
(4-5 month/year) w�th long per�od of dry season, and 4. scarc�ty �n ra�n drops �n a 
year (average ra�n drops 1 039.36 mm �n 2009) (Agr�cultural and Forestry Off�ce, 
Rembang Regency, 2009).

R�ce straw �s g�ven as an alternat�ve feed for PO cows, but �t has low nutr�ent 
content and qual�ty, low d�gest�b�l�ty and low palatab�l�ty (Sutard�, 1981).  One solu-
t�on to overcome the problem �s by des�gn�ng good qual�ty supplements (Suryahad� 
et al., 2003; Leng, 1993), �.e. nutr�ent r�ch supplement (SKN, suplemen kaya nu-
trien) conta�n�ng good qual�ty of energy, prote�n and m�neral sources, that can be 
m�xed w�th concentrate, or can be formulated �n a complete feed. These supplements 
are expected to prov�de nutr�ents lack�ng �n r�ce straw and can be g�ven �n a small 
amounts to �mprove r�ce straw ut�l�sat�on.  These can be formulated by us�ng feed 
sources ava�lable locally �n Rembang Regency or nearby c�t�es (CENTRAS, Centre 
for Research and Commun�ty Serv�ce, IPB, - Government of Rembang Regency, 
2010).  F�sh meal from locally f�sh �ndustry and legum�nous leaf meals (leucaena, 
Leucaena leucocephala; and tur�, Sesbania grandiflora) are undegradable prote�n 
sources, and degradable prote�n sources are cassava meal (Manihot esculenta) and 
r�ce bran  cassava  leaf meal and r�ce bran had prote�n that were less degradable than 
f�sh meal, soybean meal and the other two legume leaf meal; so would you m�nd 
to leave the prev�ous statement as �t �s(Sutard� et al., 1983; Soenarso, 1984).  R�ce 
bran and molasses are h�ghly fermentable energy sources than r�ce straw.  M�neral 
sources are also prov�ded. These are expected �mprove an�mal performance.  There-
fore, th�s exper�ment was conducted to study responses of PO cows to �mprovement 
of r�ce straw based d�et w�th supplementat�on and complete feed.  

Mater�als and methods
 
Mature PO cows (16 heads) were used (aged : 2-6 years old and �n�t�al body 

we�ght, BW : 304.31 + 30.1 kg), d�v�ded �nto four groups and kept �n an �nd�v�dual 
cage. Feeds were r�ce straw (Oryza sativa), leaf meal conta�n�ng cassava, leucaena, 
and tur�, f�sh meal, r�ce bran, molasses and m�neral m�xed from Rembang, Tuban 
and Pat� d�str�cts.
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Four treatments were developed based on observat�on �n feed�ng pract�se 
conducted by farmers �n Rembang Regency:  R1=R�ce straw (ad libitum); R2= 
R1+r�ce bran as energy supplement (2 kg/head/day); R3=R2+SKN (0.4 kg/head/
day); supplement was g�ven separately, and R4= R�ce straw base complete feed �n 
wh�ch r�ce straw and energy - prote�n supplement (SKN) was m�xed and g�ven as 
a s�ngle feed.  Complete feed: r�ce straw 40, r�ce bran 30.5, f�sh meal 8.5, cassava 
leaf meal 5.7, leucaena leaf meal 3.0, sesban�a (tur�) leaf meal 0.3, molasses10, 
vegetable o�l 1 and  m�neral m�x 1 (% dry matter, DM bas�s).

Var�ables measured were feed and nutr�ent �ntakes, d�gested nutr�ents, nutr�-
ent d�gest�b�l�t�es, body we�ght ga�n (BWG), feed or rat�on eff�c�ency rat�o (FER),  
and �ncome over feed cost (IOFC). Random�sed block des�gn (4 treatments and 4 
repl�cat�ons), analys�s of var�ance and contrast orthogonal were appl�ed (Steel and 
Torr�e, 1993).

Results and D�scuss�on
The study was done �n a commun�ty farm taken care by 18 members and 

located �n Tanjung v�llage, Sulang d�str�ct, Rembang Regency (July to September 
2010).  PO cattles (mature bulls 2 heads, mature cows 16 heads, and calves 4 heads) 
were mostly kept for fatten�ng and breed�ng programmes.  As keep�ng cattle �s the 
secondary �ncome, the farmers look after the cattle trad�t�onally and g�ve feeds 

Table 1. Nutr�ent compos�t�on of rat�on

Nutr�ent compos�t�on1

Treatment

R�ce straw
(R1)

R�ce straw + supplement
Complete 
feed (R4)R�ce bran

(R2)
R�ce bran + 
SKN (R3)

Dry matter (DM, % fresh 
sample) 37.99 50.44 52.05 60.44

Ash (% DM) 17.40 17.19 17.08 18.75
Organ�c matter (% DM) 82.60 82.81 82.92 81.25
Crude prote�n (% DM) 4.21 5.92 6.48 11.80
Ether extract (% DM) 1.44 2.48 2.71 3.52
Crude f�bre (% DM) 32.50 31.02 30.44 25.80
N�trogen free extract (% DM) 44.45 43.39 43.30 40.12
Ca (% DM) 0.42 0.30 0.41 2.65
P (% DM) 0.28 0.54 0.52 0.29

1 Calculated on the bas�s of data from Sutard� (1981) and prox�mate analys�s by the Laboratory of  
Research Centre of Natural Resources and B�otechnology, Bogor Agr�cultural Inst�tute (2011).
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ava�lable seasonally hav�ng low quant�ty and qual�ty wh�ch were �nsuff�c�ent to 
support product�on and reproduct�on of  an�mals.

R1 had the lowest nutr�ent contents, excepted for CF content (Table 1). R�ce 
bran supplementat�on (2 kg/head/day) �mproved nutr�ent contents �n R2 w�th further 
�mprovements were obta�ned �n R3 and R4. These affected �ntakes of r�ce straw 
DM, total nutr�ents (DM, OM, and CP) (P<0.01) and TDN (P<0.05), but d�d not af-

Table 2. Intake, d�gested nutr�ent, nutr�ent d�gest�b�l�ty of r�ce straw based d�et, body we�ght 
ga�n and feed eff�c�ency rat�o

Var�ables

Treatment

R�ce straw
(R1)

R�ce straw + supplemen
Complete feed

(R4)R�ce bran
(R2)

R�ce bran + 
SKN (R3)

Intakes (kg/head/day):
Fresh 9.28 ± 1.43 8.75 ± 0.57 9.15 ± 0.67 10.08 ± 1.63
R�ce straw (DM)1 3.52 ± 0.56a 2.60 ± 0.16b 2.63 ± 0.32b 1.87 ± 0.31c

Total dry matter1 3.52 ± 0.56c 4.42 ± 0.16b 4.76 ± 0.32b 6.09 ± 0.90a

Total organ�c matter1 2.91 ± 0.46c 3.66 ± 0.13b 3.95 ± 0.26b 4.95 ± 0.73a

Total crude prote�n1 0.15 ± 0.02c 0.26 ± 0.01b 0.31 ± 0.01b 0.72 ± 0.11a

TDN1,2 2.11 ± 0.41b 2.53 ± 0.38b 2.75 ± 0.20a 2.94 ± 0.38a

D�gested nutr�ent (kg) :
D�gested DM 2.32 ± 0.48 2.73 ± 0.49 2.97 ± 0.25 2.94 ± 0.41
D�gested OM 2.05 ± 0.40 2.40 ± 0.37 2.61 ± 0.19 2.72 ± 0.35
D�gested CP1 0.03 ± 0.02a 0.13 ± 0.04b 0.15 ± 0.02b 0.45 ± 0.06c

D�gested energy (MJ) 38.81 ± 7.57a 46.62 ± 6.90a 50.61 ± 3.64b 54.09 ± 6.92b

D�gest�b�l�ty (%):
Dry matter (DM)1 65.41 ± 3.65a 61.84 ± 10.09a 62.57 ± 6.17a 48.65 ± 6.94b

Organ�c matter (OM) 69.99 ± 3.17 65.62 ± 9.09 66.34 ± 5.56 55.34 ± 6.05
Crude prote�n (CP)1 18.55 ± 8.60a 50.40 ± 13.25b 49.27 ± 8.95b 62.67 ± 4.88c

D�gest�ble energy 
(DE, MJ/kg BK) 10.97 ± 0.48 10.55 ± 1.39 10.65 ± 0.88 8.93 ± 0.93

BWG and FER
BWG (kg/head/day) 0.06 ± 0.30 0.29 ± 0.43 0.31 ± 0.12 0.66 ± 0.34
FER (%) 2.08 ± 8.36 6.56 ± 10.06 6.34 ± 2.29 10.78 ± 5.57

1Means w�th d�fferent superscr�pt �n the same row d�ffer s�gn�f�cantly at (P<0.05); 2TDN (total 
d�gest�ble nutr�ent) was est�mated us�ng th�s formula: TDN = d�gested crude prote�n + 2.25 d�gested 
ether extract + d�gested crude f�bre + d�gested n�trogen free extract (Sutard�, 1980).
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fected fresh feed �ntake (Table 2). Increases �n total energy and CP �ntakes followed 
ascend�ng order: R2, R3 and R4.

Treatments affected d�gested energy and CP (P<0.05) w�th the lowest �n R1 
(Table 2), and the h�ghest �n R4 (P<0.05).  D�gested nutr�ents were also �mproved by 
r�ce bran supplementat�on (R2), but �ts comb�nat�on w�th SKN (R3) only �ncreased 
d�gested energy. The �ncrease �n CP d�gest�b�l�ty (P<0.05) occurred �n a s�m�lar 
trend, but reverse results were found �n DM and OM d�gest�b�l�ty, and d�gest�ble 
energy (DE). The lowest results �n energy d�gest�b�l�ty were complete feed (P<0.05), 
and the h�ghest were r�ce straw (R1). As bulky feeds w�th h�gh CF content, r�ce 
straw f�lled the d�gest�ve tract st�mulat�ng sat�ety sensat�on �n faster rate, slower�ng 
passage rate, decreas�ng �ts DM �ntake and �ncreas�ng �ts d�gest�on. 

Supplementat�on �mproved BWG and FER b�olog�cally (Table 2) that were 
s�m�lar to others (Purnomoad� et al., 2007; Ar�f�n et al., 1998). The same effects also 
occurred �n IOFC, but �n descend�ng order: R2, R3 and R4 (Table 3) due to the h�gh 
cost of supplement (SKN) �ncreas�ng the pr�ce of complete feed w�th a greater use 
of SKN.

Table 3. Income over feed cost for cattle g�ven r�ce straw based d�et and supplement

Var�ables

Treatment

R�ce straw
(R1)

R�ce straw + supplement
Complete 
feed (R4)R�ce bran

(R2)
R�ce bran + 
SKN (R3)

R�ce straw DM �ntake 
(kg/head/day)

3.52 2.60 2.63 -

R�ce bran DM �ntake 
(kg/head/day)

- 1.82 1.82 -

SKN DM �ntake 
(kg/head/day)

- - 0.31 -

Complete feed DM �ntake 
(kg/head/day)

- - - 6.09

Total feed cost (Rp/day)1 704.83 2,339.04 3,241.37 12,926.03
Body we�ght ga�n 
(BWG, kg/head/day)

0.06 0.29 0.31 0.66

BWG values 
(Rp/head/day)2

1,412.4 6,465.25 6,710.55 14,421.55

Income over feed cost 
(Rp/head/day)

707.57 4,126.21 3,469.18 1,495.53

1Feed pr�ce �n July 2010: r�ce straw= Rp. 200,-/kg; r�ce bran= Rp. 1000,-/kg; SKN= Rp. 2890,-/kg; 
complete feed= Rp. 2122,50/kg; 2Cattle sell�ng pr�ce= Rp. 22000,-/kg l�ve we�ght.
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Supplementat�on produced good effects through the �ncrease �n ava�lab�l�ty 
of good qual�ty nutr�ents (energy sources, comb�nat�on between degradable and 
undegradable prote�n and m�neral add�t�on) for rumen m�crobes to �mprove �ts 
ab�l�ty to ferment r�ce straw based d�et and synthes�s �ts prote�n and for rum�nants 
to d�gest the nutr�ents �ntens�vely �n post rum�nal d�gest�ve tract (Suryahad� et al., 
2003). Lack of s�gn�f�cant effects on BWG and FER was due to small amount of 
supplement (SKN) g�ven to the an�mals and var�at�on �n responses among cattles. 

Conclus�on
 
B�olog�cal effects of r�ce straw based d�et supplemented w�th r�ce bran has 

�ncreased eff�c�ency of nutr�ent ut�l�sat�on, espec�ally energy. Further �ncreases were 
obta�ned by supplement�ng w�th SKN. G�ven r�ce straw, r�ce bran and SKN �n a com-
plete feed produced the best performance based on eff�c�ency of energy ut�l�sat�on 
(TDN and DE values) and BWG, and the best IOFC.  The h�ghest IOFC produced 
by us�ng r�ce bran as supplement was due to the h�gh pr�ce of SKN and the h�ghest 
cost of produc�ng complete feed.  It �s recommended to �mprove nutr�ent qual�ty and 
quant�ty of supplements, to reformulate SKN compos�t�on and rat�o between SKN 
and r�ce straw �n complete feed, and to produce supplements at low cost �n order to 
�ncrease �ncome over feed cost for the farmers.
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